In 51 patients undergoing pacemaker implantation a trial was carried out to compare the results of sutureless skin closure using a new product (Op-Site skin closures) with skin closure using a continuous subcuticular absorbable (Dexon) suture. Incisions closed with Op-Site skin closures healed as well as those closed with subcuticular suture but were associated with less frequent and less extensive erythema around the skin edges one week after the procedure. They were quicker, simpler and cheaper to apply than the suture material used in this study.
Introduction
The implantation of a cardiac pacemaker is a relatively minor surgical procedure, usually performed using local anaesthesia. Using strict aseptic technique, the procedure is associated with a low rate of infection (0-5%) despite the presence of foreign material in the tissues (Lemire, Morin and Dobell, 1975; Linschoten et al., 1973; Schaudig et al., 1977) . Nevertheless, when serious infection does occur conservative treatment is rarely effective and the pacemaker usually has to be removed and implanted elsewhere (Morgan et al., 1979) . Conventional skin closures may encourage infection; sutures passing through the skin carry both epidermis and bacteria into the subcutaneous tissues (Gillman and Penn, 1956; Giliman, 1958) . Furthermore, many patients await the removal of such sutures with anxiety. Over a 3-year period, the author had used an absorbable subcuticular suture (Dexon) after pacemaker implantation. Subjective assessment indicated that this technique was acceptable to patients and was rarely associated with serious infection.
Recent studies showed a new product for sutureless skin closure to be effective in closing incisions in thoracic and abdominal surgery (Westaby, 1980; Eaton, 1980 
Patients and methods
Fifty-one consecutive patients (28 male, 23 female, aged 50-89 years) undergoing uncomplicated implantation of a permanent pacing system or elective replacement of a pacemaker generator were included in the trial. All procedures were carried out by the same operator (D.P.). New pacing systems were implanted via a single subclavicular incision, a Vitatron Helifix endocardial electrode being introduced by direct puncture of the subclavian vein using a modification of the technique described by Batson (1973) . All patients received either a Vitatron S3121 or a Telectronics 183 generator implanted in the prepectoral region. These two generators are of approximately equal size, weight and shape.
Patients whose procedures were regarded as 'complex' were excluded from the trial. These procedures were those involving more than one incision, usually required for an alternative route of electrode insertion, or in patients with pre-existing skin necrosis. The results in these patients were assessed separately and will be presented in this report.
In patients undergoing uncomplicated pacemaker implantation or generator replacement, the subcutaneous tissues were closed using standard techniques One infection occurred: a patient in the suture group developed fever and distension of the pacemaker pocket 3 days after pacemaker implantation despite apparently good skin healing. Altered blood was aspirated from the pacemaker pocket. Staphylococcus aureus was isolated from this aspirate and from blood cultures. Fortunately the infection responded well to systemic treatment with flucloxacillin and fusidic acid together with repeated aspiration of the infected haematoma and local instillation of gentamicin to the pacemaker pocket. Slight serous discharge from the wound edges occurred in a further 2 patients in the suture group and in 3 patients in the Op-Site group. No organisms were isolated from the discharge in any of these patients. All were given a course of antibiotics, and in all subsequent wound healing progressed uneventfully. Small superficial haematomata developed and subsequently discharged spontaneously in one further patient in the suture group and in 2 patients in the Op-Site group, one of whom was taking warfarin. Slight skin overlap occurred in one patient whose skin was closed with Op-Site, but this was not associated with any inflammation or infection. At one month all incisions were healing well. Extensive erythema persisted in only one patient, whose skin had been closed with sutures.
Patient acceptance of both skin closure techniques was good. One patient in the Op-Site group found the green non-adhesive edges of the skin closure uncomfortable and attempted to remove them herself, causing partial detachment of the skin closure in the process. In subsequent patients the edges of the skin closures were trimmed off immediately after application and there were no further reports of discomfort.
Eight patients were excluded from the trial as their pacing procedures involved more than one incision. In the first of these 'complex' cases sutures were used, but Op-Site skin closures were used for the other 7.
One of these patients developed a superficial wound infection after her skin closures were removed prematurely by a district nurse. The wound healed quickly following superficial toilet and systemic antibiotic therapy. In all other patients with complex pacing procedures, good wound healing was achieved using Op-Site skin closures.
Discussion
Effective skin closure after any surgical procedure requires apposition of the skin edges for sufficient time to allow healing to take place. Movement between the skin edges and excessive tension must be avoided (Eaton, 1980) , but mild tension distributed evenly produces a stronger skin repair at an early stage (Forrester, Zederfeldt and Ahren, 1970) . OpSite skin closures appear to meet these requirements. The results of this study show this material to be at least as good as subcuticular Dexon sutures in achieving satisfactory healing after pacemaker implantation. In this small study I could not have expected to show any difference in infection rates between the two techniques since infection is an infrequent complication of pacemaker insertion in this unit, as elsewhere (Lemire, Morin and Dobell 1975; Linschoten et al., 1973; Schaudig et al., 1977 
